Background: Alcohol use during pregnancy can have a variety of harmful consequences on the fetus. Lifelong effects include growth restriction, characteristic facial anomalies, and neurobehavioral dysfunction. This range of effects is known as fetal alcohol spectrum disorders (FASD). There is no amount, pattern, or timing of alcohol use during pregnancy proven safe for a developing embryo or fetus. Therefore, it is important to screen patients for alcohol use, inform them about alcohol's potential effects during pregnancy, encourage abstinence, and refer for intervention if necessary. However, how and how often nurses and midwives inquire about alcohol drinking during pregnancy or use recommended screening tools and barriers they perceive to alcohol screening has not been well established.
D
ESPITE DECADES OF research demonstrating the risk that drinking alcohol during pregnancy poses to the developing embryo or fetus, approximately 10% of pregnant women admit to alcohol consumption during the past month, and about 50% admit to drinking at some point during their first trimester, often prior to being aware that they were pregnant (CDC, 2015; Khalil and O'Brien, 2010; SAMHSA, 2014) . Alcohol use during pregnancy can have a variety of harmful consequences to the fetus including growth restriction, characteristic craniofacial dysmorphology, and a wide range of lifelong cognitive and neurobehavioral deficits (e.g., Glass et al., 2014; Panczakiewicz et al., 2016; Warren et al., 2011) . The full range of physical, physiological, and behavioral effects, which can be devastating for individuals and families (Cannon et al., 2012; Floyd et al., 2006 Floyd et al., , 2009 Paley et al., 2006) , is known as fetal alcohol spectrum disorders (FASD), the most severe of which is diagnosed as fetal alcohol syndrome (FAS; Hoyme et al., 2016) . colleagues (2017a,2017b) estimated that on average about 1.5 of every 1,000 people worldwide will have FAS. In the United States, the prevalence of FAS has exceeded that of other birth defects such as anencephaly, spina bifida, and trisomy 21 (Down syndrome; Parker et al., 2010) . Using case ascertainment methods, May and colleagues (2018) estimated that the prevalence of the full-range FASD ranges from 31.1 to 98.5 per 1,000 children in the United States. These and similar earlier estimates from other countries (May et al., 2011 (May et al., , 2013 Roozen et al., 2016) helped inspire a Vital Signs alert 1 from the Centers for Disease Control and Prevention in early 2016 (Green et al., 2016) .
The lifetime additional costs of recognized FASD due to health care, educational accommodation, lost productivity, and judicial/corrections involvement, per individual and for societies, are difficult to estimate but are considerable, ranging from hundreds of millions to billions US$ (Popova et al., 2011; Stade et al., 2009 ). According to one estimate, more than $4 billion is spent annually on FASD, and beyond the healthcare and judicial expenditures, there are also significant emotional, personal, familial, and wider social costs (Stade et al., 2006 (Stade et al., , 2007 . Given these high costs, the need to invest in effective prevention efforts, including enhanced screening of alcohol drinking during pregnancy, is clear (Smith et al., 2014) .
Screening for alcohol use during pregnancy by primary care providers, including nurse-midwives, is a necessary first step in the primary prevention of FAS and other FASDs Tzilos et al., 2011) . Although screening for in-pregnancy drug and alcohol use integrated into regular practice is promoted as a clinical imperative for midwives, research suggests that midwives do not screen consistently for alcohol use and are hesitant to follow up with women who report drinking missing opportunities to educate and refer patients for follow-up and referral (Goodman and Wolff, 2013) . Payne and colleagues (2014) found that although most Australian midwives (93.2%) reported asking their patients about alcohol use, less than half used a recommended screening tool and 70.4% reported they did not intervene when appropriate. Importantly, almost all midwives in that study recognized the need for ongoing professional development in the prevalence of in-pregnancy alcohol use and FASD (92.9%), and in using alcohol screening tools (93.5%; Payne et al., 2014) .
There have been few studies of what providers know about the effects of prenatal alcohol. Watkins and colleagues (2015) surveyed midwives in Western Australia about assessing alcohol use during pregnancy, including positive and negative consequences of asking and their capacity to assess drinking (Watkins et al., 2015) . They reported that midwives were most positive about their capacity to ask and the effectiveness of asking, and least positive about patients' knowledge about the effects of alcohol use and their own comfort in asking. Watkins and colleagues (2015) did not assess screening practices, but a prerequisite for screening is an awareness of the potentially damaging effects of alcohol during pregnancy (Floyd et al., 2009; Goodman and Wolff, 2013) and belief that screening is effective and acceptable to patients. Yet providers often reported feeling unprepared to educate their pregnant patients about the risks of prenatal alcohol because they themselves do not fully understand the effects.
We studied American midwives because most prior studies were done in Australia or England. It is important to study midwives because their clinical practice is focused exclusively on pregnant women in contrast to OB/GYNs and other general primary care settings. A study of American OB/GYN physicians had been done , and in part, we expanded upon that study by basing our survey on the survey used for that study. Prior studies show that all prenatal care providers, including obstetricians and nurse-midwives, report inconsistent or incomplete knowledge about the effects of alcohol on the fetus Herzig et al., 2006; Jones et al., 2011; Payne et al., 2014) and may believe that small, occasional amounts of alcohol use during pregnancy are not harmful, a belief they often convey to their patients Herzig et al., 2006; van der Wulp et al., 2013 ). An "off-the-record" report of 30 midwives showed that some believed that abstinence should not be recommended or was futile, and some indicated the need to inform women of the "safe" level of pregnancy alcohol use (RCM Midwives, 2006) . Holmqvist and Nilsen (2010) reported that while 93.7% of 971 midwives in Sweden reported they possessed good-to-excellent knowledge about the risks of drinking in pregnancy, almost 40% reported only fair-to-poor knowledge about how to detect risk drinking.
The perceived barriers to antenatal alcohol screening most commonly reported by primary care providers include a lack of understanding about the consequences of alcohol exposure on the fetus and insufficient knowledge about how to screen effectively during pregnancy (Aalto et al., 2001; Anderson et al., 2010; van der Wulp et al., 2013) . Some providers report feeling uncomfortable discussing alcohol use with their patients because the topic seems too personal, or the providers think they may come across to their patients as judgmental Seib et al., 2012; Wallman et al., 2011) . However, surveys of pregnant women have not revealed discomfort on their part at being asked about their alcohol use Seib et al., 2012; Smith et al., 2014) .
The purpose of the current study was to describe, in a national sample of professional American midwives and nurse-midwives, their self-reported knowledge of the prevalence, levels and risks of drinking alcohol during pregnancy, attitudes toward drinking during pregnancy, knowledge of the prevalence and characteristics of FASD, awareness of and current practice in using standardized clinical screening tools during pregnancy, perceived barriers to in-pregnancy alcohol screening and intervention, and the relationships among midwives' knowledge in these areas and their clinical practice. 
MATERIALS AND METHODS

Sample
A heterogeneous sample of certified nurse-midwives (CNMs), certified professional midwives (CPMs), certified midwives (CMs), women's health nurse practitioners (WHNPs), and nurses (RNs) who provide prenatal care in the United States were invited to participate. Participants were recruited via the American College of Nurse-Midwives (ACNM) national membership roster. At the time of the survey, ACNM reported a membership of about 6,000 members.
Procedure
The University of Massachusetts Institutional Review Board and ACNM gave prior approval for this study. Participant consent was granted by completing the survey. Participants were recruited initially via e-mail sent to multiple community midwifery groups (e.g., Squat Birth Journal and Midwifery Today). After 1 month of recruitment, survey response was low (N = 26) and approval was received from ACNM to recruit via member listserve. An e-mail was sent from the ACNM office to the full ACNM membership email list. The e-mail contained a link to the online survey. The survey asked several detailed questions regarding FASD knowledge and prenatal alcohol use screening practices. No incentive was provided for completing the survey. No identifying data were collected. This study was funded by the UMass College of Nursing.
Measures
A survey of knowledge about FASD and alcohol screening practices used previously with obstetricians by Anderson and colleagues (2010) was adapted for use with nurses and midwives. The questionnaire asked respondents to rate the safety of drinking alcohol during pregnancy by trimester, the levels and patterns of drinking they considered to be safe or not, knowledge about FASD and its prevalence in the general population as well as locally and in different Social Economic Status (SES) groups or in different cultures and ethnic groups, their alcohol screening practices (including screening tool type), a ranking of perceived barriers to screening, and ratings of how prepared the nurse-midwife felt they were to screen, educate, intervene, and utilize resources for patient referral.
Data Analysis
Since the purpose of this study was to describe midwife practice, knowledge, and beliefs, most analyses presented are descriptive. The data set was described by calculating means and variances (SDs) and/or percentages for responses to each demographic and professional characteristic question and each survey item. These descriptive statistics were calculated for the sample as a whole and broken down by various subgroups (e.g., certification type, years in practice) and/or by response categories to certain items. For example, item responses were categorized by levels of knowledge and/or by perceived barriers to screening (e.g., Table 6 ).
When comparing mean differences between groups, independent-groups t-tests were performed for dichotomous groups, while ANOVA was used if there were more than 2 levels in the predictor variable. To compare proportional differences in unrelated groups, a chi-square analysis was performed. When comparing proportional differences in related groups, the sign test for related groups was employed. Level of statistical significance was set at a≤0.05. Analyses were performed using SPSS V.23.
RESULTS
Sample
From the potential pool of an estimated 6,000 registered members (ACNM report at the time of the survey), 581 (~9.6%) responded within 6 weeks of posting the survey (October/November, 2014). Among the 581 respondents, 3 indicated that they had never provided prenatal care and were removed from further analyses, leaving a final sample of 578 respondents. The majority reported that their primary place of employment was a hospital/clinic or group practice (70.3%). Although a few indicated primary employment as "student," they were retained in the analysis because they indicated they provided prenatal care. Providers affiliated with a university or medical school had significantly more years of practice than those at a community-based health center (p = 0.021) or hospital/clinic (p = 0.026). See Table 1 for demographic and professional characteristics.
Although it is not possible to directly compare demographic characteristics between the respondents who participated in the survey and members of ACNM who did not, we compared study sample characteristics to the ACNM Core Data Survey, 2 ACNM (2010) which collects demographic and employment characteristics of the ACNM membership annually. We examined the most recent Core Data available on the ACNM website. Other than age, our sample characteristics are comparable to the ACNM Core Data (N = 1,998): Most were female (98.7%), White (91.9%), and certified nurse-midwives (93.2%). Respondents in our sample were younger than the overall median age in the ACNM Core Data (53 years) but similar to Sipe and colleagues (2009) who, using ACNM Core Data, reported a median age of 48 years for certified nurse-midwives. In our sample of mostly certified nurse-midwives, the median respondent was 46 years old.
Knowledge and Attitudes
Respondents rated their views of the safe alcohol use during pregnancy on a 6-point Likert scale (1 = Strongly Agree "safe" to 6 = Strongly Disagree "not safe"). Mean safety rating was 4.9 (SD = 1.4), indicating most participants thought alcohol was not safe during pregnancy. Respondents were also asked if alcohol use was safe ("yes/no") for each trimester of pregnancy and ever in pregnancy. There were 9 providers who said "no," that alcohol was not safe at any point in pregnancy, but who also thought alcohol was safe in at least 1 trimester. These "no" responses were recoded as "yes." Based on the overall "yes/no" question, 37.7% considered alcohol is safe to drink in pregnancy. Among 215 respondents who considered alcohol safe at some time during pregnancy, the vast majority considered the third trimester as safe, about half considered the second trimester safe, and relatively few identified the first trimester as safe (Table 2) . Also, 70 respondents considered drinking alcohol safe in 2 trimesters and 36 more considered alcohol safe in all 3 trimesters. Overall, 49.3% (of these 215 respondents) considered drinking safe in at least 2 trimesters (see Table 3 ).
In addition to an overall safe/not safe assessment, respondents were asked the total number of drinks per week and per drinking occasion they considered safe during pregnancy. The number of drinks considered safe per week ranged from 0 to 14 (modal number of drinks was 0; modal % = 56.1); 1 provider reported 14 drinks per week safe. The majority considered zero drinks per occasion acceptable during pregnancy (53.7%); 43.6% reported 1 drink per occasion was acceptable. Among those who considered alcohol safe in at least 1 trimester of pregnancy, the modal number of "acceptable" drinks was 1 (34.0%); 29.7% reported 2 drinks were safe, and 11.8% reported 3 drinks. The majority of this subgroup (83.6%) considered it acceptable to have only 1 drink per occasion. Only one respondent considered binge drinking (i.e., ≥4 drinks per occasion for women) safe in pregnancy (see Table 3 ).
There was a significant relationship between respondent age and safe drinking ratings during pregnancy (t = 4.85, p < 0.001). Respondents who considered alcohol use as safe in at least 1 trimester (mean age = 42.9 years, SD = 12.7) were 5.1 years younger (95% CI = 3.0 to 7.2) than those who considered pregnancy alcohol unsafe (48.0 years, SD = 11.9). Of course, since respondent age and years of experience providing prenatal care were highly correlated (r = 0.83, p < 0.001), it is not possible to assess these constructs independently. Since there was very high homogeneity in respondent gender, race, and ethnicity, most being non-Hispanic White females, the influences of these factors on perceptions of alcohol safety were not examined. 
Knowledge of FASD Prevalence
Only 21.2% of the sample correctly identified (within orders of magnitude) the then-accepted U.S. prevalence rates for FASD as about 1 in 100 births (May et al., 2009; O'Connor and Whaley, 2007) ; 77.9% thought prevalence rates in their communities were lower (1 in 1,000 or less), while only 0.9% reported higher prevalence rates (1 in 10). The difference within their own community and own practice was statistically significant (sign test for related populations: Z = À2.03, p = 0.042, and Z = À3.24, p = 0.001, respectively; see Table 4 ).
We evaluated views of FASD prevalence rates in their own communities and patient populations relative to their knowledge of national FASD prevalence rates. Responses were grouped by prevalence report accuracy ("higher" or >1/ 100; "accurate" = 1/100; and "lower" or < 1/100). Among the subset (21.1%) who accurately identified the national prevalence rate of 1%, 35.8% thought the FASD rate in their community was lower and 43.0% thought the rate in their patient population was lower. Over half of the respondents correctly reported that FASD rates are different across SES groups (58.6%), and 71.8% correctly indicated that FASD rates also differ across cultural and ethnic groups. The survey did not ask about racial group differences, and it is not known if respondents considered culture or ethnicity to include race.
Three additional FASD knowledge questions were asked: (i) "The effects of alcohol on development are clear": 40.5% correctly identified as "true"; (ii) "Fetal alcohol exposure is a risk factor for brain damage": 84.5% correctly identified as "true"; and (iii) "Alcohol withdrawal is the worst outcome of pregnancy alcohol use": 92.9% correctly identified as "false." Correct answers were totaled across 6 questions asking about knowledge of FASD yielding a possible range of 0 to 6. The mean "total knowledge score" was 3.7 (SD = 1.1, min = 0, max = 6); 40.2% of the respondents scored <4; only 3.3% accurately answered all questions.
Screening Practices
Less than one-quarter (22.6%) reported that their practice had a specific alcohol screening tool in use. Respondents rated on a 4-point scale (1 = all the time to 4 = none of the time) how frequently they used a screening tool. They were also asked ("yes" or "no") if they used these screening tools: AUDIT, AUDIT-C, CAGE, MAST, NET, 4Ps or 5Ps, T-ACE, and TWEAK. A provider using any of these screens was categorized as positive for screening tool use. Although an "other" category was an option, no alcohol screening tool other than those listed was reported.
In rating screening frequency, only 11.6% screened all of the time, 8.6% screened most of the time, and 15.1% screened some of the time. Thus, only 35.2% of respondents screened at least some of the time. Only 28.2% reported a specific screening tool, and among those, 80.0% reported using the CAGE. The second most common screen was the ACOG-recommended T-ACE (12.3%). The AUDIT or AUDIT-C, recommended by SAMHSA, was used by 6.7%, and 10.4% used another specified tool (MAST, NET, 4Ps, 5Ps, TWEAK). Some respondents indicated they did screen (N = 55; 9.6%), but did not specify a tool.
Interventions
Although 80.6% of the respondents reported recommending abstinence to women who report drinking alcohol during pregnancy, only 25.3% reported advising reducing drinking. Thus, facing a woman who admits drinking alcohol while pregnant, only half (56%) advise abstinence during pregnancy and 11.9% advise neither reducing nor abstaining from drinking.
Evaluation of Screening Practice by Perceived "Alcohol Safety" and Knowledge
Analyses examining the relationship between perceived safety of pregnancy alcohol use and screening practices were performed using both screening rate variables. For the variable based on screening frequency, providers who screened at least some of the time were coded as "screeners" and compared to "non-screeners." The second variable was constructed from "yes/no" screen questions for each specific screening tool. Similarly, 2 assessments of perceptions of the safety of drinking while pregnant were used. For the first, respondents who agreed ("Strongly Agree," "Agree," or "Somewhat Agree") drinking was safe were coded as the "Safe" group, and those who disagreed ("Strongly Disagree," "Disagree," or "Somewhat Disagree") were coded as "Not Safe." The second "safety" variable was based on the single question "In your opinion, is it safe for pregnant women to consume alcohol?" Respondents who said alcohol use was safe in any trimester were coded as "Safe," and those who reported alcohol as not safe in any trimester were coded "Not Safe." Analyses of reported screening practice, broken down by the providers' ratings of drinking safety (Table 5 ), were significantly different for both safety variables. Among all analyses, respondents who reported they screen for alcohol use in pregnancy ("Screeners") were significantly more likely to view drinking alcohol in pregnancy as "unsafe." This relationship was significant for all analyses except when screening was based on specific screening tools and safety was based on the single "yes/no" question.
FASD Knowledge by Safety and Screening Practice
To examine the relationship between FASD knowledge and Safety and Screening Practice, a 4-group "safe-byscreen" variable was constructed using the dichotomous "safe in any trimester" question and the "screening frequency tool" question. The "yes/no" assessment of any screening tool was not used in this analysis because not all possible screening tools were among the responses. Thus, the dichotomous "Non-Screener/Screener" variable was used to construct the safe-by-screen variable. In this variable, respondents were categorized into 4 groups based upon their combined alcohol safety rating ("SAFE" or "NOT SAFE") and use of an alcohol screen ("SCREENS" or "DOESN'T SCREEN"): (i) SAFE/DOESN'T SCREEN, N = 149; (ii) SAFE/SCREENS, N = 64; (iii) NOT SAFE/DOESN'T SCREEN, N = 217; and (iv) NOT SAFE/SCREENS, N = 136. Analyses compared the 4 groups' average knowledge scores. Results identified a significant overall difference in knowledge score by safe-by-screen group (F = 4.47, p = 0.004). Regardless of screening, post hoc analyses found that respondents who perceived alcohol use as "safe" (i.e., the SAFE/DOESN'T SCREEN group, M = 3.5, SD = 1.1, and the SAFE/SCREENS group, M = 3.5, SD = 1.1) had significantly lower total knowledge scores than both groups of respondents who perceived drinking as "not safe" (i.e., NOT SAFE/DOESN'T SCREEN, M = 3.8, SD = 1.1, and SAFE/SCREENS, M = 3.9, SD = 1.1; p = 0.025 and p = 0.002, respectively). These results support our hypothesis that providers who know more about the risks of alcohol use during pregnancy and about FASD view alcohol as less safe for use in pregnancy. However, increased knowledge is not related to increased rates of screening practice.
Perceived Barriers to Screening
Nine potential barriers to screening for alcohol use during pregnancy were ranked by the respondents (Table 6 ). The higher the rank (i.e., lower number), the more influential or important was the perceived barrier. The barriers perceived having the most impact were patient denial/treatment resistant and time limitations. Significant differences among the safe-by-screen groups were found for the following top-ranked (ranked first or second highest) barriers: patient denial/sensitivity, patient sensitivity, lack of training, and no available tool. Patient denial was more often viewed as one of the top 2 barriers among those who consider alcohol unsafe than providers who reported alcohol use safe in at least 1 trimester. In contrast, patient sensitivity was more often listed among the top 2 barriers for providers who consider alcohol use safe compared to those who view alcohol unsafe. Providers who do not screen listed patient sensitivity and lack of an available tool as one of the top 2 barriers more frequently than providers who do screen.
Preparedness to Screen
Similar to the analyses above, the drinking "safe-byscreening" groups-(i) SAFE/DOESN'T SCREEN, (ii) SAFE/SCREENS, (iii) NOT SAFE/DOESN'T SCREEN, and (iv) NOT SAFE/SCREENS-were also compared across the 4 questions asking how prepared respondents felt they were to (i) screen women for risky/problem drinking, (ii) educate women regarding the effects of prenatal alcohol exposure, (iii) conduct a brief intervention, and (iv) utilize resources if necessary. All 4 questions were rated on a 5-point scale (1 = "Not prepared at all" to 5 = "Very well prepared"). Analysis found significant differences among the safety-by-screening groups for all 4 "preparedness" questions (Screen: F = 10.0, p < 0.001; Educate: F = 8.1, p < 0.001; Intervene: 11.6, p < 0.001; Refer: F = 6.5, p < 0.001). Post hoc analyses identified that the group that felt best prepared also considered pregnancy alcohol use as unsafe and screened. Providers who screened, but considered alcohol use during pregnancy as safe, felt more prepared to screen, intervene, and refer than those who did not screen. Providers who believed pregnancy alcohol use was safe and still screened felt less prepared to educate patients than those who did not screen but considered alcohol use as unsafe (see Fig. 1 ).
DISCUSSION
The present results demonstrate that in this sample of American nurse-midwives, 37.7% of the respondents believe Among Screeners, the percent rating drinking "Unsafe" in pregnancy was significantly greater than those rating it "Safe." *p < 0.05.
that it is safe to drink alcohol during at least 1 trimester of pregnancy. This belief among providers can have important implications for pregnancy and child outcome. Only 35.2% of the respondents reported screening pregnant women for alcohol use by any means, and only 23.3% used a specific screening tool. Also, only half (56%) reported that they recommend abstinence to pregnant patients who admit to drinking alcohol, less than the 78% of American obstetricians who reported advising abstinence using a similar survey . However, the midwives and nurses in this sample used specific screening tools more frequently (23.3%) than the obstetricians (10%; Anderson et al., 2010) . The respondents tended to underestimate the prevalence of FASD in the general population and more so in their own communities and patients. The respondents' level of knowledge about FASD was related to both their perceptions about the safety of drinking during pregnancy and their alcohol screening practices. That is, the less they reported they know about the risks of alcohol, the less likely they were to screen, refer, and intervene. Rank order of most commonly perceived barriers, based on total N = 544. *p < 0.05, **p < 0.01, ***p < 0.001. 
Knowledge
Relatively few respondents in the current research (21.2%) knew the generally accepted prevalence of FASD in the United States at the time of the survey-approximately 1% of live births. Over 3-quarters of the sample thought FASD rates were lower nationally and within both their community and practice. Even among respondents who accurately identified the national prevalence rate, large proportions underestimated the FASD rate in both their community and their own patient population. Assessment of the accuracy of the nurse-midwives' perceptions about the prevalence of FASD is limited by how certain those estimates are and how well that information is communicated to and learned by providers. At the time this survey was conducted, we found no information about FASD in the professional resource library on the ACNM website although a position statement on Screening and Brief Intervention to Prevent Alcohol-Exposed Pregnancy was posted in May 2017 3 ,American College of NurseMidwives after the CDC Vital Signs Alert was promulgated (Green et al., 2016) . There had been a link to information about a collaborative FASD preventative project with a community-based organization, The Arc, but the link to this site was no longer active as of this writing. The generally accepted prevalence rate of about 1% was promulgated by health agencies such as the Substance Abuse and Mental Health Services Administration (SAMHSA, 2006) and the CDC at the time of the survey (e.g., May et al., 2009 May et al., , 2011 Sampson et al., 1997) . More recent estimates of rates of FASD up to 5% in the general population, as cited above in the Introduction section (cf. May et al., 2013 May et al., , 2014 May et al., , 2018 Popova et al., 2017a Popova et al., ,b, 2018 Roozen et al., 2016) , may influence the perceptions of midwives about both national and local prevalence of FASD depending upon how aware nurse-midwives are of those reports.
Greater knowledge about FASD and the risks of prenatal alcohol exposure was related to nurse/midwifes viewing drinking alcohol in pregnancy as less safe. Knowledge of FASD and risk of alcohol use in pregnant women did not influence screening practice. Although not examined in this study, it would be interesting to evaluate which providers had received specific education about FASD during either their undergraduate or graduate training. Since there is no significant relationship in this sample between knowledge of FASD and provider age, years in practice, or provider practice site (including student group), and since younger midwives were more likely to view alcohol use during pregnancy as safe, we cannot assume that the content of current standard nursing curricula includes information about prenatal drinking and FASD. Given that increased knowledge is related to viewing alcohol use as less safe during pregnancy, it is important that specific training about pregnancy alcohol use, including screening tools and the effects of alcohol use on the fetus, is included in all nursing curricula.
Screening for Prenatal Alcohol Use
Screening practices vary across specialty, with the highest rates found among midwives and the lowest among obstetricians. This may be due in part to how responsibilities are organized in various practice settings Mehta et al., 2009) . Consistent with reports in other countries and professions (e.g., Anderson et al., 2010; Goodman and Wolff, 2013; Holmqvist and Nilsen, 2010) , relatively few American midwives in the present study use a standardized, validated screening tool although they may ask a simple "yes/no" question. Among respondents who do use a standardized tool, the most commonly used was the CAGE. American obstetricians were more likely to use either the T-ACE or CAGE screens , whereas Swedish midwives more frequently use the AUDIT (Holmqvist and Nilsen, 2010) .
Current alcohol screening tools tend to focus on various personal or social problems associated with risk drinking, and each has strengths and weaknesses (Chang, 2001; Goodman and Wolff, 2013; Mengel et al., 2006) . Some add questions about frequency or amount of drinking (Chiodo et al., 2014; Smith et al., 2014) . Asking indirectly about drinking behavior or its consequences can improve candor (e.g., Ondersma et al., 2012) . For example, the CAGE focuses on self-perceptions about the personal impact of drinking or feeling annoyed when others criticize their drinking, but the CAGE has limited sensitivity and specificity (Chang et al., 2010; Floyd et al., 2010; Volk et al., 1997) . The CAGE and the AUDIT were designed for a general population. Neither is validated for use in pregnant women. The ACOG-endorsed, highly sensitive T-ACE and the TWEAK, both adapted from the CAGE, were validated for pregnant women (Russell, 1994; Russell et al., 1994; Sokol et al., 1989) but are used, respectively, by only 12.3% and 2.5% of the midwives/nurses in the current study.
The T-ACE screen is endorsed by ACOG (2006) because its high sensitivity helps meet a goal of (theoretically) identifying every woman who may be drinking at fetal-risk levels. However, the trade-off of high sensitivity with relatively poorer specificity can result in a high false-positive rate which jeopardizes appropriate allocation of scarce resources in practice and effectively limit opportunities to intervene with the women most in need. We have established a more specific, clinically effective brief screening tool with a revised version of the T-ACE, the TACER-3. The TACER-3, using an increased total score cut-point, reduced false positives while maintaining high sensitivity in predicting both maternal risk drinking and alcohol-related child neurobehavioral outcomes (Chiodo et al., 2010 (Chiodo et al., , 2014 .
Perceived Barriers
In the current sample, the most influential perceived barriers to screening were patient denial/resistance to treatment, time limitations, and patient sensitivity to screening. It is possible that perceived patient denial, resistance, and sensitivity reflect providers' concern about stigmatizing patients (Corrigan et al., 2018; Zizzo and Racine, 2017 ). Yet previous surveys showed that most pregnant women believe screening for alcohol use is important and do not mind being asked questions about their own use Seib et al., 2012) . It is reasonable to conclude, based on the relations between knowledge of FASD and screening practice, that the providers' biases and levels of discomfort with these conversations are reflected in their perceptions of their patients' feelings. That same discomfort may lead to unintended increases in the patient discomfort and/or unwillingness to talk about alcohol use (Amaral-Sabadini et al., 2010; McCormick et al., 2006; Moriarty et al., 2012) . The respondents shared perceived barriers to screening during pregnancy reported by other providers (Aalto et al., 2001; Anderson et al., 2010; Herzig et al., 2006; Jones et al., 2011; RCM Midwives, 2006; Seib et al., 2012; Wallman et al., 2011; van der Wulp et al., 2013) including misconceptions about the need and futility of asking, as well as lack of knowledge of and/or confidence in screening validity or their ability to screen. It is not surprising that these perceptions influence whether and how primary care providers evaluate their pregnant patients' alcohol use.
Our results show that providers who do not currently use a screening tool are more likely to think that lack of a valid tool is a barrier. Making a valid/reliable tool readily available, effectively implemented for clinical practice, and even conveniently integrated into electronic medical record systems would be an important part of the education process and improvement in healthcare delivery. Such programs are proving effective in enhancing awareness by midwife providers as well as patients (Bazzo et al., 2015) . To overcome the barrier of perceived time limitations, it is important to educate midwives and nurses about the existence of brief, easyto-use, standardized screening tools that have been validated for use with pregnant patients. The current positions of professional organizations recommend screening but do not specify a particular screen for pregnant women (e.g., American College of Nurse-Midwives, 2017; Nurse Practitioners in Women's Health, 2016), although the NPWH statement refers to CDC clinical guidelines that recommend the T-ACE and TWEAK in pregnancy in conjunction with other direct measures of consumption (CDC, 2014) .
Limitations
There are limitations in this study. This is a self-selected, highly homogeneous sample with little demographic information. There are approximately 11,000 midwives in the United States (American College of Nurse-Midwives, 2015) , but the ACNM e-mail distribution list included approximately 6,000 members with valid e-mail addresses (personal communication 4 ) at the time of the survey. While about half of American midwives were invited to participate, it is not known what characteristics, other than ACNM membership itself, might distinguish members from nonmembers, or what characteristics may distinguish respondents from ACNM members who did not participate. Although self-selection of nurse-midwives suggests the possibility of an intrinsic bias, it is not possible to know the nature of any potential bias or how it may have influenced our current assessments of knowledge, perceptions, or practices regarding FASD. It is possible that providers who are passionate about preventing FASD are more likely to respond. It is just as possible that providers who are convinced that warnings about drinking during pregnancy are alarmist, patronizing, or paternalistic (Armstrong, 2003; Oster, 2013) are more likely to respond. The current survey did not allow assessment of such biases. A final limitation is the possibility that a respondent completed the survey more than once but no unique identifying information was obtained to ensure anonymity.
CONCLUSIONS
As well known as it is among researchers, public health agencies, and some providers that no amount or timing of alcohol use during pregnancy has been proven safe for a developing fetus Green et al., 2016) , unacceptable numbers of prenatal care providers remain inadequately informed of the risks of alcohol during pregnancy. Even among providers who are aware of the risks and consequences, providers tend to underestimate the prevalence of FASD in their communities and practices, and too many fail to screen actively for alcohol use (e.g., Goodman and Wolff, 2013) . While alcohol-related effects on offspring growth, morphology, physiology, and neurobehavioral outcomes are found with drinking in each trimester of pregnancy, with the specific effects depending on critically sensitive developmental periods when peak exposures occur (e.g., Bailey and Sokol, 2008; Chiodo et al., 2010; Ernhart et al., 1987; Goodlett and Eilers, 1997; Maier and West, 2001 ), more than a third of the American nurse-midwives who responded to this survey believe alcohol to be safe to fetuses in at least 1 trimester. Given the consensus that no drinking at any time can be considered safe , misperceptions about there being "safe times" to drink during pregnancy should not influence clinical practice. Providers who reported alcohol use as safe underestimated the prevalence of FASD in the United States, in their community, and among their patients, compromising motivation to screen patients for alcohol use, to educate patients about alcohol's effects, and to encourage abstinence (Floyd et al., 2009) . The perceived lack of valid, appropriate, or effective 4 Personal Communication with ACNM administration. screening tools and the possible misattribution of discomfort surrounding alcohol use discussion to their pregnant patient are important barriers.
IMPLICATIONS
The goal of screening for alcohol use during pregnancy is to reduce the frequency and amount of prenatal drinking, and ultimately to reduce the incidence and severity of FASD. Effective screening would identify patients at the highest risk for drinking during pregnancy, or drinking at higher fetalrisk levels, so that education and intervention can be efficiently targeted. Interestingly, some studies have shown that alcohol screening alone, even without follow-up and intervention, can reduce in-pregnancy alcohol use. Screening can serve as an intervention in and of itself. Simply being asked about alcohol use leads some patients to think about and alter their behavior Tzilos et al., 2011) . This means that the failure to screen, by any means at any time, compromises the potential for even the simplest intervention. Overcoming the barriers to screening and improving midwives' knowledge about FASD and rates of maternal drinking in their own communities and practices could have a positive impact on birth outcomes and child health and development. Further, when validated screens are used and there is follow-up, brief, targeted, and individualized intervention can be quite effective at reducing in-pregnancy alcohol use (Chang et al., 2005; O'Connor and Whaley, 2007) . Care providers can only intervene properly with their patients, or refer to substance abuse specialists, when they have identified who is actually at risk for drinking alcohol during pregnancy. Therefore, screening for alcohol use during pregnancy by primary care providers, including nursemidwives, is a necessary first step in the primary prevention of FAS and other FASDs.
